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PURPOSE: To realize an electrode material showing high current efficiency even in a low anode potential 
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metallic base material, and the above amorphous alloy layer is subjected to surface activating treatment. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electrolysis electrode material characterized by having formed the amorphous alloy layer 
which made the element of either nitrogen and oxygen and both contain on the surface of the metal 
base into the alloy of at least one or more sorts of iron family elements, at least one or more sorts of 
metallic elements chosen from Ti, Zr, Nb, and Ta, and at least one or more sorts of platinum group 
metals, and performing surface activity-ized processing to said amorphous alloy layer. 
[Claim 2] Electrolysis electrode material according to claim 1 characterized by forming the ion- 
implantation layer which has at least one or more sorts of elements chosen as an interface with the 
amorphous alloy layer of said metal base from Ti, Zr, Nb, Ta, and iron family elements. 
[Claim 3] On the surface of a metal base, at least one or more sorts of iron family elements, Ti, Zr, 
The process which forms an amorphous alloy layer by vapor-depositing at least one or more sorts of 
metallic elements and at least one or more sorts of platinum group metals which are chosen from Nb 
and Ta in the ambient atmosphere containing the element of either nitrogen and oxygen and both, 
The manufacture approach of the electrolysis electrode material according to claim 1 characterized 
by providing the process which performs surface activity-ized processing to said amorphous alloy 
layer. 

[Claim 4] At the same time it vapor-deposits at least one or more sorts of iron family elements, at 
least one or more sorts of metallic elements chosen from Ti, Zr, Nb, and Ta, and at least one or more 
sorts of platinum group metals in the ambient atmosphere containing the element of either nitrogen 
and oxygen and both on the surface of a metal base Said iron family elements, a metallic element, 
The manufacture approach of the electrolysis electrode material according to claim 1 characterized 
by providing the process which forms an amorphous alloy layer by the ion beam mixing method 
which irradiates platinum group metals or the ion of inert gas, and the process which performs 
surface activity-ized processing to said amorphous alloy layer. 

[Claim 5] On the surface of a metal base, at least one or more sorts of iron family elements, Ti, Zr, 
The process which forms an amorphous alloy layer by the ion beam mixing method which irradiates 
the ion of the element of either nitrogen and oxygen and both at the same time it vapor-deposits at 
least one or more sorts of metallic elements and at least one or more sorts of platinum group metals 
which are chosen from Nb and Ta, The manufacture approach of the electrolysis electrode material 
according to claim 1 characterized by providing the process which performs surface activity-ized 
processing to said amorphous alloy layer. 

[Claim 6] The manufacture approach of the electrolysis electrode material of claim 3 characterized 
by irradiating the ion of at least one or more sorts of platinum group metals at said amorphous alloy 
layer before performing surface activity-ized processing after forming an amorphous alloy layer on 
the surface of a metal base thru/or claim 5 given in any 1 term. 

[Claim 7] The manufacture approach of the electrolysis electrode material of claim 3 characterized 
by irradiating the ion of at least one or more sorts of elements chosen as this base material front face 
from Ti, Zr, Nb, Ta, and iron family elements in advance of formation of an amorphous alloy layer 
on a metal base front face, and forming an ion-implantation layer thru/or claim 6 given in any 1 term. 

[Claim 8] Electrolysis electrode material characterized by having formed the amorphous alloy layer 
which has the ion-implantation layer of at least one or more sorts of platinum group metals on a front 
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face on the surface of the metal base into the alloy of at least one or more sorts of iron family 
elements, and at least one or more sorts of metallic elements chosen from Ti, Zr, Nb, and Ta, 
including the element of either nitrogen and oxygen and both, and performing surface activity-ized 
processing to said amorphous alloy layer further. 

[Claim 9] After forming an amorphous alloy layer by vapor-depositing at least one or more sorts of 
iron family elements, and at least one or more sorts of metallic elements chosen from Ti, Zr, Nb, and 
Ta in the ambient atmosphere containing the element of either nitrogen and oxygen and both on the 
surface of a metal base, The manufacture approach of the electrolysis electrode material according to 
claim 8 characterized by providing the process which irradiates the ion of at least one or more sorts 
of platinum group metals at this amorphous alloy layer, and the process which performs surface 
activity-ized processing to said amorphous alloy layer. 

[Claim 10] At the same time it vapor-deposits at least one or more sorts of iron family elements, and 
at least one or more sorts of metallic elements chosen from Ti, Zr, Nb, and Ta in the ambient 
atmosphere containing the element of either nitrogen and oxygen and both on the surface of a metal 
base Said iron family elements, The process which irradiates the ion of at least one or more sorts of 
platinum group metals at this amorphous alloy layer after forming an amorphous alloy layer by the 
ion beam mixing method which irradiates the ion of a metallic element or inert gas, The manufacture 
approach of the electrolysis electrode material according to claim 8 characterized by providing the 
process which performs surface activity-ized processing to said amorphous alloy layer. 
[Claim 11] On the surface of a metal base, at least one or more sorts of iron family elements, Ti, Zr, 
After forming an amorphous alloy layer by the ion beam mixing method which irradiates the ion of 
the element of either nitrogen and oxygen and both at the same time it vapor-deposits at least one or 
more sorts of metallic elements chosen from Nb and Ta, The manufacture approach of the 
electrolysis electrode material according to claim 8 characterized by providing the process which 
irradiates the ion of at least one or more sorts of platinum group metals at this amorphous alloy layer, 
and the process which performs surface activity-ized processing to said amorphous alloy layer. 
[Claim 12] The manufacture approach of the electrolysis electrode material of claim 9 characterized 
by irradiating the ion of at least one or more sorts of elements chosen as this base material front face 
from Ti, Zr, Nb, Ta, and iron family elements in advance of formation of an amorphous alloy layer 
on a metal base front face, and forming an ion-implantation layer thru/or claim 1 1 given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to electrolysis electrode material and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] For example, the approach of preventing electrolyzing seawater, 
generating a hypochlorous acid (NaCIO) and a channel being blockaded by sterilization of the 
cooling water of a plant, sewerage, etc. by the marine organism using this seawater is adopted 
widely. In this electrolysis, although chlorine is generated in an anode plate and a sodium 
hypochlorite is generated, since it is easy to cause oxygen evolution simultaneously, the electrode 
material used for electrolysis is put to an intense corrosive environment, and, moreover, high 
electrode activity is searched for. As a crystalline substance metal which bears this environment, the 
platinum metal is used conventionally. However, since the platinum metal is expensive, development 
of other alternate material is demanded from a viewpoint of profitability. 

[0003] Since it is such, manufacturing electrolysis electrode material with an amorphous alloy is 
examined. There are some amorphous alloys which have very high corrosion resistance, and it is 
known that corrosion degradation can be controlled also under the environment containing chlorine. 
However, since the amorphous alloy is made with the melt quenching method, it is usually 
geometrically restrained by a thin band, a thin line, powder, etc. from the technique. For this reason, 
it was difficult to manufacture the target electrolysis electrode material. 

[0004] Although Ti system electrolysis electrode material which, on the other hand, covered Ti base 
material with high activity with the alloy layer which consists of Pt-Ir was known, there was a 
problem that current efficiency stopped to about 80%. Moreover, Ti system electrolysis electrode 
material which covered Ti base material with the oxide layer which consists of the ruthenium oxide, 
the oxidization iridium, or the tin oxide which is high activity was known, in this electrode material, 
although 85% or more of current efficiency was shown, aging by balking from the base material of 
said oxide film was accepted, and there was a problem that high current efficiency was realizable 
only in early stages of an activity. 

[0005] These people found out high current efficiency being shown in anode potential with the 
comparatively low electrolysis electrode material which formed the amorphous alloy layer which 
consists of an alloy of iron family elements, bulb metal (Ti, Zr, Nb, Ta), and platinum group metals 
on the surface of a metal base that said problem should be solved, and excelling in corrosion 
resistance and endurance, and already proposed about the manufacture approach (JP,3-6234,B). 
[0006] However, although said electrolysis electrode material has corrosion resistance and endurance 
excellent in the amorphous alloy layer itself, a pinhole may generate it at the time of this alloy 
stratification in the production process. In this way, in the electrolysis electrode material which the 
pinhole generated in the amorphous alloy layer, when the electrolytic solution invades through a 
pinhole while in use, corrosion advances by the interface of a metal base and an amorphous alloy 
layer exfoliates from this metal base. For this reason, there was a trouble that the electrolysis 
electrode material which has the corrosion resistance and endurance which may be satisfied enough 
was not necessarily obtained. 

[0007] This invention tends to offer the electrolysis electrode material which has the corrosion 
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resistance and endurance which were made in order to solve the conventional trouble, show high 
current efficiency in comparatively low anode potential, and may be satisfied enough, and its 
manufacture approach. 
[0008] 

[Means for Solving the Problem] This invention is electrolysis electrode material characterized by 
having formed the amorphous alloy layer which made the element of either nitrogen and oxygen and 
both contain on the surface of the metal base into the alloy of at least one or more sorts of iron 
family elements, at least one or more sorts of metallic elements chosen from Ti, Zr, Nb, and Ta, and 
at least one or more sorts of platinum group metals, and performing surface activity-ized processing 
to said amorphous alloy layer. Fe, nickel, and Co can be mentioned as said iron family elements. As 
said platinum group metals, Pt, Pd, Ir, Rh, Ru, and Os can be mentioned. 

[0009] In the alloy which forms said amorphous alloy layer, said nitrogen and the carbon other than 
oxygen may be contained. As a means of surface activity-ized processing of said amorphous alloy 
layer, a means to process an amorphous alloy layer from an acid can be mentioned. 
[0010] In an interface with the amorphous alloy layer of said metal base, it permits that the ion- 
implantation layer which has at least one or more sorts of elements chosen from Ti, Zr, Nb, Ta, and 
iron family elements is formed. The electrolysis electrode material mentioned above can be 
manufactured by three approaches explained below. 

[001 1] (1) Form an amorphous alloy layer by vapor-depositing said iron family elements, a metallic 
element, and platinum group metals in the ambient atmosphere containing the element of either 
nitrogen and oxygen and both on the surface of a metal base. As said vacuum evaporationo means, 
although various kinds of vacuum deposition can be adopted, the ion beam spatter method for having 
used the vacuum deposition or the target by the electron beam in which especially membrane 
formation of whenever [ high vacuum ] is possible is desirable. It continues and electrolysis 
electrode material is manufactured by performing surface activity-ized processing to said amorphous 
alloy layer. 

[0012] (2) Form an amorphous alloy layer by the ion beam mixing method which irradiates said iron 
family elements, a metallic element, platinum group metals, or the ion of inert gas at the same time it 
vapor-deposits said iron family elements, a metallic element, and platinum group metals in the 
ambient atmosphere containing the element of either nitrogen and oxygen and both on the surface of 
a metal base. It continues and electrolysis electrode material is manufactured by performing surface 
activity-ized processing to said amorphous alloy layer. 

[0013] (3) Form an amorphous alloy layer by the ion beam mixing method which irradiates the ion 
of the element of either nitrogen and oxygen and both at the same time it vapor-deposits said iron 
family elements, a metallic element, and platinum group metals on the surface of a metal base. It 
continues and electrolysis electrode material is manufactured by performing surface activity-ized 
processing to said amorphous alloy layer. 

[0014] The above (1) In the approach of - (3), after forming an amorphous alloy layer in a metal base 
front face, before performing surface activity-ized processing, it permits irradiating the ion of said 
platinum group metals and forming an ion-implantation layer in said amorphous alloy layer. 
[0015] Moreover, in the approach of aforementioned (1) - (3), it permits irradiating the ion of at least 
one or more sorts of elements chosen as this base material front face from Ti, Zr, Nb, Ta, and iron 
family elements in advance of formation of an amorphous alloy layer on a metal base front face, and 
forming an ion-implantation layer. 

[0016] On the other hand, another invention concerning this invention At least one or more sorts of 
iron family elements and Ti, The element of either nitrogen and oxygen and both is included in an 
alloy with at least one or more sorts of metallic elements chosen from Zr, Nb, and Ta. And it is the 
electrolysis electrode material characterized by having formed in the front face the amorphous alloy 
layer which has the ion-implantation layer of at least one or more sorts of platinum group metals on 
the surface of the metal base, and performing surface activity-ized processing to said amorphous 
alloy layer further. This electrolysis electrode material can be manufactured by three approaches 
explained below. 

[0017] (a) Irradiate the ion of said platinum group metals at this amorphous alloy layer after forming 
an amorphous alloy layer by vapor-depositing said iron family elements and metallic element in the 
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ambient atmosphere containing the element of either nitrogen and oxygen and both on the surface of 
a metal base. It continues and electrolysis electrode material is manufactured by performing surface 
activity-ized processing to said amorphous alloy layer. 

[0018] (b) Irradiate the ion of said platinum group metals at this amorphous alloy layer after forming 
an amorphous alloy layer by the ion beam mixing method which irradiates the ion of said iron family 
elements, a metallic element, or inert gas at the same time it vapor-deposits said iron family elements 
and metallic element in the ambient atmosphere containing the element of either nitrogen and 
oxygen and both on the surface of a metal base. It continues and electrolysis electrode material is 
manufactured by performing surface activity-ized processing to said amorphous alloy layer. 
[0019] (c) Irradiate the ion of said platinum group metals at this amorphous alloy layer after forming 
an amorphous alloy layer by the ion beam mixing method which irradiates the ion of the element of 
either nitrogen and oxygen and both at the same time it vapor-deposits said iron family elements and 
metallic element on the surface of a metal base. It continues and electrolysis electrode material is 
manufactured by performing surface activity-ized processing to said amorphous alloy layer. 
[0020] The above (a) In the approach of - (c), it permits irradiating the ion of at least one or more 
sorts of elements chosen as this base material front face from Ti, Zr, Nb, Ta, and iron family 
elements in advance of formation of an amorphous alloy layer on a metal base front face, and 
forming an ion-implantation layer. 
[0021] 

[Function] According to this invention, at least one or more sorts of iron family elements, Ti, Zr, The 
amorphous alloy layer which made the element of either nitrogen and oxygen and both contain is 
formed on the surface of a metal base into the alloy of at least one or more sorts of metallic elements 
and at least one or more sorts of platinum group metals which are chosen from Nb and Ta. And by 
performing surface activity-ized processing to said amorphous alloy layer, high current efficiency 
can be shown in comparatively low anode potential, and the electrolysis electrode material which has 
the outstanding corrosion resistance and endurance can be obtained. 

[0022] That is, by making said amorphous alloy layer contain the element of either nitrogen and 
oxygen and both, generating of the pinhole defect at the time of this alloy stratification can be 
controlled, and a good thick film can be formed. In this way, by processing the formed amorphous 
alloy layer from an acid, in this alloy front face, it is not corroded, but only other metal components 
are corroded and eluted in alternative and homogeneity, and platinum group elements expose 
platinum group elements to homogeneity on a front face. That is, surface activity-ized processing is 
performed to said amorphous alloy layer. Consequently, surface activity is very high and it can form 
on a base material front face by making an amorphous alloy layer without a pinhole defect into an 
electrode layer. Therefore, high current efficiency is shown in comparatively low anode potential, 
and the outstanding corrosion resistance and endurance are given and the electrolysis electrode 
material of an arbitration configuration without still more geometrical constraint can be obtained. 
[0023] Furthermore, if the ion-implantation layer which has at least one or more sorts of elements 
chosen as an interface with the amorphous alloy layer of said metal base from Ti, Zr, Nb, Ta, and 
iron family elements is formed, the electrolysis electrode material whose adhesion of a metal base 
and an amorphous alloy layer improved further according to the structure from which the component 
presentation changed in the placing effectiveness of an ion implantation and the depth direction of a 
base material gradually can be obtained. 

[0024] By vapor-depositing said iron family elements, a metallic element, and platinum group metals 
in the ambient atmosphere containing the element of either nitrogen and oxygen and both on the 
surface of a metal base, by forming an amorphous alloy layer, an amorphous alloy layer is made to 
contain the element of either nitrogen and oxygen and both, and, according to the approach of the 
above (1), generating of the pinhole defect at the time of this alloy stratification can be controlled. In 
this way, by performing surface activity-ized processing to the formed amorphous alloy layer, high 
current efficiency is shown in comparatively low anode potential, and the outstanding corrosion 
resistance and endurance are given and the electrolysis electrode material of an arbitration 
configuration without still more geometrical constraint can be manufactured. 
[0025] According to the approach of the above (2), while vapor-depositing in the ambient 
atmosphere containing the element of either nitrogen and oxygen and both, by forming an 
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amorphous alloy layer by the ion beam mixing method which irradiates said iron family elements, a 
metallic element, platinum group metals, or the ion of inert gas, an amorphous alloy layer is made to 
contain the element of either nitrogen and oxygen and both, and generating of the pinhole defect at 
the time of this alloy stratification can be controlled. Furthermore, it can improve and, moreover, the 
eburnation of this alloy layer, smoothing, etc. become easy to attain the adhesion over the base 
material of an amorphous alloy layer by ion beam mixing. For this reason, the electrolysis electrode 
material which was more excellent in corrosion resistance and endurance with high activity can be 
manufactured. 

[0026] According to the approach of the above (3), while vapor-depositing, by forming an 
amorphous alloy layer by the ion beam mixing method which irradiates the ion of the element of 
either nitrogen and oxygen and both, an amorphous alloy layer is made to contain the element of 
either nitrogen and oxygen and both, and generating of the pinhole defect at the time of this alloy 
stratification can be controlled. Furthermore, it can improve and, moreover, the eburnation of this 
alloy layer, smoothing, etc. become easy to attain the adhesion over the base material of an 
amorphous alloy layer by ion beam mixing. For this reason, the electrolysis electrode material which 
was more excellent in corrosion resistance and endurance with high activity can be manufactured. 
[0027] The above (1) In the approach of - (3), if the ion of said platinum group metals is irradiated at 
said amorphous alloy layer before performing surface activity-ized processing after forming said 
amorphous alloy layer, while carrying out enrichment of the amount of platinum group metals of the 
surface of an amorphous alloy layer and being able to carry out high activation, the amount of the 
total used of platinum group metals is reduced, and a manufacturing cost can be reduced. 
[0028] Moreover, if the ion of at least one or more sorts of metallic elements chosen as a metal base 
front face from Ti, Zr, Nb, Ta, and iron family elements is irradiated in advance of formation of said 
amorphous alloy layer in the approach of aforementioned (1) - (3) Since a component presentation 
can form the ion-implantation layer (volume phase) which was excellent in the adhesion which has 
the structure which changed gradually in the placing effectiveness of an ion implantation, and the 
depth direction of a base material, The electrolysis electrode material to which peeling resistance 
was further rich in the front face often [ adhesion ] and on the whole in the amorphous alloy layer 
which platinum group elements exposed to homogeneity can be manufactured to a base material by 
forming an amorphous layer next and processing from an acid. 

[0029] On the other hand, according to another invention concerning this invention, the amorphous 
alloy layer which has the ion-implantation layer of at least one or more sorts of platinum group 
metals on a front face is formed on the surface of a metal base into the alloy of at least one or more 
sorts of iron family elements, and at least one or more sorts of metallic elements chosen from Ti, Zr, 
Nb, and Ta, including the element of either nitrogen and oxygen and both, and surface activity-ized 
processing is further performed to said amorphous alloy layer. Thereby, like the electrolysis 
electrode material of invention mentioned above, high current efficiency can be shown in 
comparatively low anode potential, and the electrolysis electrode material which has the outstanding 
corrosion resistance and endurance can be obtained. 

[0030] Like the approach of (1) - (3) (aforementioned [ a ]) which was mentioned above according to 
the approach of - (c), high current efficiency is shown in comparatively low anode potential, and the 
outstanding corrosion resistance and endurance are given and the electrolysis electrode material of 
an arbitration configuration without still more geometrical constraint can be manufactured. 
Moreover, since the ion of said platinum group metals is irradiated at said amorphous alloy layer 
before performing surface activity-ized processing after forming an amorphous alloy layer on the 
surface of a metal base, while carrying out enrichment of the amount of platinum group metals of the 
surface of an amorphous alloy layer and being able to carry out high activation, the amount of the 
total used of platinum group metals is reduced, and a manufacturing cost can be reduced. 
[0031] The above (a) If the ion of at least one or more sorts of metallic elements chosen as a metal 
base front face from Ti, Zr, Nb, Ta, and iron family elements is irradiated in advance of formation of 
said amorphous alloy layer in the approach of - (c) Since a component presentation can form the ion- 
implantation layer (volume phase) which was excellent in the adhesion which has the structure 
which changed gradually in the placing effectiveness of an ion implantation, and the depth direction 
of a base material, An amorphous layer is formed next, platinum-group-metals ion is irradiated 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/1 1/2006 



JP,05-017890,A [DETAILED DESCRIPTION] 



Page 5 of 14 



further, and the electrolysis electrode material to which peeling resistance was further rich in the 
front face often [ adhesion ] and on the whole in the amorphous alloy layer which platinum group 
elements exposed to homogeneity can be manufactured to a base material by processing from an 
acid. 
[0032] 

[Example] Hereafter, the example of this invention is explained to a detail. 

Examples 1-25 [0033] First, after having prepared Ti plate with a dimension [ as a base material ] of 
20x20x2mm, carrying out mirror polishing of this one side and performing ultrasonic cleaning, it 
installed in the vacuum chamber equipped with ion irradiation and a vacuum evaporationo function. 
After continuing and carrying out vacuum suction of the inside of this chamber to 5xl0-6torr, Ar ion 
was irradiated for 5 minutes on condition that acceleration voltage 5keV from the ion source in the 
mirror plane of Ti plate, and it pretreated for surface defecation. 

[0034] Subsequently, the composite material with which the amorphous alloy layer with a thickness 
of 3 micrometers was covered with the formation conditions shown in the following table 1 - a table 
6 by the front face of said Ti plate was obtained. However, the exposure of Ar ion in spatter vacuum 
evaporationo was performed among the following table 1 - a table 6 on condition that acceleration 
voltage 3keV and ion current 1.5 A. Moreover, the exposures of O ion of a mixing sake or N ion were 
acceleration voltage 20keV and the conditions of 1 5mA of ion currents, and the exposures of the 
metal ion of nickel, Nb, Pt, and Pd of this mixing sake are acceleration voltage 120 - 150keV, and 
the conditions of 0.2-0. 5mA of ion currents, and were performed, respectively. Furthermore, the ion 
implantation for the ion-implantation stratification before and behind membrane formation was 
performed on 120 - 150keV and the conditions of 0.2-0.5mA of beam currents. Subsequently, 25 
sorts of electrolysis electrode material was manufactured by being immersed in the fluoric acid 
solution of concentration for several minutes 3% of the weight, and processing each amorphous alloy 
layer on said Ti plate. 

The example 1 of a comparison [0035] The amorphous alloy layer with a thickness of 3 micrometers 
of nickel-40at%Nb-1.5at%Pd was formed with the magnetron sputtering equipment of marketing of 
Ti plate which performed the same polish as an example 1, and surface defecation processing, and 
composite material was obtained. It continued and electrolysis electrode material was manufactured 
by being immersed in the fluoric acid solution of concentration for several minutes 3% of the weight, 
and processing the amorphous alloy layer on Ti plate. 

The example 2 of a comparison [0036] While Ar ion of acceleration voltage 3keV and ion current 
1 .5 A performed ion beam spatter vacuum evaporationo on the front face of Ti plate which performed 
the same polish as an example 1, and surface defecation processing using the target of a presentation 
of nickel-40at%Ta-1.5at%Pt, Ar ion was pulled out from another ion source, ion irradiation was 
carried out on acceleration voltage 150keV and the conditions of 2.0mA of ion currents, and said 
target and the composite material with which the amorphous alloy layer of this presentation was 
covered mostly were obtained. It continued and electrolysis electrode material was manufactured by 
being immersed in the fluoric acid solution of concentration for several minutes 3% of the weight, 
and processing the amorphous alloy layer on Ti plate. 

The example 3 of a comparison [0037] The Pt-Ir alloy layer with a thickness of 3 micrometers was 
formed in the front face of Ti plate which performed the same polish as an example 1, and surface 
defecation processing with ion beam spatter vacuum deposition, and composite material was 
obtained. It continued and electrolysis electrode material was manufactured by being immersed in 
the fluoric acid solution of concentration for several minutes 3% of the weight, and processing the 
Pt-Ir alloy layer on Ti plate. 

[0038] Current density 5000 A/m2 after being immersed, respectively into the 3-% of the weight 
NaCl water solution which carried out false [ of the conditions of the seawater electrolysis of the 
electrolysis electrode material of examples 1-25 and the examples 1-3 of a comparison in a cell ] and 
installing this cell in an ultrasonic cistern The trial electrolyzed for 1 5 days was performed. It gazed 
at the cross-section organization of these electrolysis electrode material with the scanning electron 
microscope (SEM), and the existence of the corrosion by Ti base material interface was investigated. 
These results are shown in the following table 1 - a table 7. 

[0039] Furthermore, current efficiency was measured by the trial (1) explained below about the 
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electrolysis electrode material of examples 1-25 and the examples 1-3 of a comparison. These results 
are written together to the following table 1 - a table 7. 

(1) The measurement trial of current efficiency [0040] The 3-% of the weight NaCl water solution 
(temperature: 25-30 degrees C) which carried out false [ of the conditions of seawater electrolysis ] 
is used as the electrolytic solution. Each electrolysis electrode material of examples 1-25 is used for 
an anode plate, and a stainless plate (2cm by 4cm) is used for cathode. Direct-current consistency 
1 500 A/m2, After electro lyzing on conditions with a quantity of electricity of 1000C [/l. ], the 
hypochlorous-acid concentration in the electrolytic solution was measured with the iodometric 
titration flow method, and current efficiency was searched for by calculating chlorine generating 
effectiveness (%) from the result. In addition, anode potential required to obtain said direct-current 
consistency made the reference potential the saturation ******** electrode (S C E), and used for and 
measured the electrometer after [ of electrolysis initiation ] 5 minutes. 
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[0048] As for the electrolysis electrode material of examples 1-25, it turns out that the corrosion in 
Ti base material interface is not observed, but it has the outstanding corrosion resistance and 
endurance so that clearly from a table 1 - a table 7. Since this is making the amorphous alloy layer 
contain nitrogen or oxygen, it is because generating of the pinhole in this alloy layer is controlled. 
Moreover, it turns out that each current efficiency is 85% or more, and the anode potential when 
making a saturation ******** electrode into a reference potential shows high current efficiency in 
comparatively low anode potential in the range of 1.00 - 1.20 V/S C E. 

[0049] On the other hand, since the electrolysis electrode material of the examples 1 and 2 of a 
comparison does not contain nitrogen or oxygen in an amorphous alloy layer, a pinhole occurs in this 
alloy layer, the electrolytic solution invades through this pinhole, and corrosion is advancing by Ti 
base material interface. Moreover, since the corrosion resistance of the Pt-Ir alloy layer itself and 



http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_c gi_ej j e 



10/11/2006 



JP,05-017890,A [DETAILED DESCRIPTION] 



Page 14 of 14 



endurance are inferior, the corrosion in Ti base material interface advanced greatly, and the 
electrolysis electrode material of the example 3 of a comparison has resulted even in exfoliation of a 
Pt-Ir alloy layer. 
[0050] 

[Effect of the Invention] As explained in full detail above, according to this invention, high current 
efficiency can be shown in comparatively low anode potential, and the electrolysis electrode material 
which has the outstanding corrosion resistance and endurance, and its manufacture approach can be 
offered. 



[Translation done.] 
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